The small GTPases Rab9A and Rab23 function at distinct steps in autophagy during Group A Streptococcus infection.
Autophagy mediates the degradation of cytoplasmic contents in the lysosome and plays a significant role in immunity. Here we identified the small GTPases Rab9A and Rab23 as novel autophagy regulators during Group A streptococcus (GAS) infection. Rab9A was recruited to GAS-containing autophagosome-like vacuoles (GcAVs) after autophagosomal maturation and its activity was required for GcAV enlargement and eventual lysosomal fusion. GcAV enlargement appeared to be related to homotypic fusion of GcAVs with Rab9A. Rab23 was recruited to GAS-capturing forming autophagosomes. Knockdown of Rab23 expression decreased both LC3- and Atg5-positive GAS formation and caused the accumulation of LC3-positive structures that did not associate with intracellular GAS. It was suggested, therefore, that Rab23 is required for GcAV formation and is involved in GAS targeting of autophagic vacuoles. Furthermore, knockdown of Rab9A or Rab23 expression impaired the degradation of intracellular GAS. Therefore, our data reveal that the Rab9A and Rab23 GTPases play crucial roles in autophagy of GAS. However, neither Rab9A nor Rab23 were localized to starvation-induced autophagosomes. Not only Rab9A but also Rab23 was dispensable for starvation-induced autophagosome formation. These findings demonstrate that specific Rab proteins function at distinct steps during autophagy in response to GAS infection.